logical nature of these acquired blocks is not always clear. From the study of earlier reports on this subject and our own experience it appears, in a superficial study at least, that the preponderant lesion varies and depends on the site of obstruction.
During the past three years at the K.E.M. Hospital, Bombay, we have come across 16 cases of what we now have come to call "the middle aortic syndrome." The clinical study of these subisthmial blocks, which in all cases have been caused by a non-specific stenosing aortitis, is the subject of this present communication. The nature of the pathological lesion and its possible relation to tuberculosis have already been reported by us (Sen et al., 1962) . It is our submission that the clinical characteristics of this syndrome have been shown to be sufficiently typical and repetitive to be given the name of this separate syndrome, which is not only clinically but perhaps even pathologically and pathogenetically significant.
The typical patient is a young woman below the age of 25 years who complains of symptoms of hypertensive disease or, less frequently, of lower limb claudication or abdominal angina. Most of them superficially resemble cases of coarctation of aorta and are diagnosed as such, while the remainder are diagnosed as suffering from essential hypertension. The unusual nature of the block in the aorta is indicated by absent or weak pulse in one or both superior extremities, and a bruit heard over the abdomen or in the interscapular region lower down than is usually heard in congenital coarctation. The pathology of this block seems to be some sort of non-specific allergic panarteritis of a segmental nature involving the middle part of the aorta-more often supradiaphragmatic but not infrequently infradiaphragmatic, and occasionally both. Involvement of the renal arteries is an additional factor responsible for hypertension in some cases. An active tuberculous lesion elsewhere in the body is found in most cases, and this may possibly be an allergen. Clinical evidence of such a focus strengthens the diagnosis of middle aortic syndrome.
Of the 16 cases, 14 were studied clinically in detail and the exact diagnosis was arrived at by angiography: in two of these necropsy findings were available later. Two other cases in which the aortic lesion was not diagnosed clinically were discovered from a study of past necropsy records and specimens. The age and sex distribution of the cases are shown in Table I . All the patients were below the age of 30 with more than half between 16 and 25 years. The youngest patient was a 3-year-old child. Women were predominantly affected and constitute 75 per cent of the total.
Signs and Symptoms. The presenting symptoms are summarized in Table II . About half the patients sought medical advice after the cardiac failure had set in. The preceding symptoms were less definite and were probably ignored. Intermittent claudication was complained of by only two patients. Chronic abdominal pain was the main symptom in three and it was unaccompanied by any other symptoms indicative of aortic disease. Systemic hypertensive symptoms were present in all instances and the discovery of high blood pressure was the main reason leading to detailed cardiovascular studies in most of them (Table III) . Absent or weak pulsations in both the inferior extremities were noticed in more than half of the cases. Some of them were sent with the diagnosis of congenital coarctation, but the absence or weakness of the pulse in one or both superior extremities aroused some suspicion about the exact nature of the disease. The most helpful sign was the presence of a bruit in the interscapular region lower down or over the abdomen, which indicated a low level block.
Lesion in the Aorta. The lesion in the aorta was studied at necropsy in four patients. In 12 the diagnosis was based on angiography. Seven of them were subjected to some sort of operative procedure and the aorta could be examined on the operation In the second type diffuse involvement of the major portion of the descending aorta was seen showing gross irregularity and small sacculations in addition to stenosis. One of the two patients with this type of lesion was explored, and showed extensive and diffuse calcification of the aortic wall (Fig. 4) .
The third type, which probably represents an earlier stage of the second type, presented segmental thickening of the wall of the aorta with saccular dilatations, and there was no narrowing of the lumen at all. This was seen in two patients ( Fig. 5 and 10 (Fig. 5) .
The disease does extend to the branches of the aorta, though some appear to be more commonly involved than others (Table IV) . Involvement of the subclavian artery is common, particularly on the left side. The neck vessels are rarely involved. The carotid was involved (nearly a year after discovery of the disease) in only one.
Material was available for histological examination from six of these patients. The detailed histology has already been reported (Sen et al., 1962) , but it may be mentioned here that it is suggestive of an allergic panarteritis similar to that described in Takayasu's syndrome (Fig. 6) .
Associated active tuberculous inflammation elsewhere was found in nine patients. In three others enlarged lymph nodes, clinically diagnosed as tuberculous, were observed in the axillary or cervical region but biopsies could not be made as the patients refused any operative procedure and failed to attend for follow-up.
The various surgical procedures followed to relieve the block are summarized in Table V The 16 patients on whom this paper is based fall into a relatively composite and distinct groupclinically, radiologically, and possibly even in terms of pathogenesis. They may easily be differentiated from cases of congenital coarctation which they superficially resemble. Clinically, they have absent or weak pulses in one of the arms in association with a murmur heard over the lower part of the trunk (epigastrium or lower part of the back). Rarely, hypoplasia of the subclavian artery associated with an infantile type of coarctation may give difficulty in diagnosis but the lower level of the block indicated by the murmur helps to exclude this. Radiologically, the elongated type of narrowing and absence of rib notching distinguishes it from congenital coarctation (Fig. 7) . Absence of prominent intercostal collaterals in this type of block is due to the more extensive inflammatory involvement of the aorta blocking the origins of intercostal arteries.
Congenital coarctation usually produces a very localized ring-like stenosis unlike the irregular elongated narrowing seen in our patients. However, there are cases reported of congenital elongated coarctation involving the mid-thoracic aorta (Milloy and Fell, 1959) . The diagnosis in them will be essentially histological, but they must be very rare. In fact, in our experience, the incidence of this type of stenosing aortitis appears to be greater than that of congenital coarctation. During the period under discussion, when these 16 cases were discovered, only 4 examples of congenital coarctation were observed, and so far no case from our records of congenital coarctation shows an elongated type of narrowing.
There are several isolated case reports describing lesions similar to those found in our patients; they have been mainly reported as coarctation at an unusual site (Bahnson, Cooley, and Sloan, 1949; Konar, Chaudhury, and Basu, 1955) . Histopathological study was not available in all these but wherever available it indicates an acquired lesion of inflammatory type. Since all these were isolated case reports no attempts have been made to define the clinical picture or etiology. More over, these were reported when aortitis apart from syphilis was rather an unknown entity. Cases described later by Lomas, Bolande, and Gibson (1959) and Danaraj and Wong Hee Ong (1959) were reported as primary arteritis of the aorta.
Since the publication of Scimizu and Sano's (1951) (1962) have described cases with a combination of arch syndromes and stenosis of the descending aorta, which suggests some correlation between the two; they mention a similar view being expressed in two cases of atypical coarctation in Japan.
The possible role of tuberculosis in these cases will remain a point of issue as tuberculosis is unfortunately only too common in the hospital patients of the city of Bombay. However, the presence of active tuberculous infection in 12 out of these 16 cannot be easily regarded as fortuitous (Fig. 9 ). In two a successful search for a tuberculous lesion was made after the vascular lesion was diagnosed. Treatment with anti-tuberculous drugs and corticoids produced some beneficial effects in a few patients though this impression is mainly empirical. In the diagnosis of this syndrome however it seems pertinent to include the association of tuberculosis, at least in this part of the world. It is extremely difficult to state anything about the natural history of the disease at the present stage for most of our cases presented themselves after some complication of hypertensive disease had set in. The earliest lesion was seen in our youngest patient aged 3 years. The maximum period under observation so far has been three years, in a case which has shown progressive changes in spite of anti-tuberculous drugs and corticoids. Yet another patient who has been under observation for one and a half years has shown no progress in the disease so far. It appears that the disease is not constant in its progress and may remain static for long periods, with exacerbations and even remissions.
SUMMARY
A clinico-pathological study has been made of 16 cases of inflammatory disease of the aorta in which the middle portion of the vessel (between the arch and bifurcation) is involved. In almost all the patients the disease produced constriction in the aorta and a specific symptom-complex which we designate as the "middle aortic syndrome."
The disease is seen in children and young adults, predominantly affecting the female sex who presented with symptoms of hypertensive disease or lower limb claudication or abdominal angina. Most of them were diagnosed as having congenital coarctation, a condition to which there was a superficial resemblance. The suspicion of the unusual nature of the disease was usually aroused by the presence of a weak pulse in one or other superior extremity, and a low-placed systolic murmur over the dorsum or abdomen. On aortography a localized irregularity with constriction was seen in the mid-thoracic region in most of the cases and in the abdominal portion in some; occasionally, diffuse involvement with calcific changes was seen. Aneurysmal dilatations were seen in a few instances. Histological examination of the aorta showed a non-specific aortitis, probably of allergic origin. An associated tuberculous focus elsewhere (lung, liver, lymph nodes) in 75 per cent of these cases suggested tubercle bacillus as a possible allergen. Surgical bypass procedures have been employed successfully in relieving the symptoms.
